Introduction
Nitrogen retained per day was .94 g for the control and .44 g for the perloline-fed lambs. Plasma urea-N tended to be lower in the lambs fed perloline (12.27 mg/l00 ml) than in the controls (12.75 mg/l00 ml). Ruminal acetic, isovaleric and valeric acids were lower and propionic acid higher in the perloline-fed lambs. Body temperature of the perloline-fed lambs was higher than that of the control group on days 10 and 11 of the metabolism trial.
Perloline is a yellowish green fluorescent alkaloid which was first isolated from perennial ryegrass (Lolium perenne L.) in New Zealand (Grimmett and Melville, 1943) . Grimmett and Waters (1943) reported that tall fescue (Festuca arundinacea Schreb) also contained appreciable amounts of this alkaloid. Although perloline is the major alkaloid in tall fescue, this grass also contains many other alkaloids (Gentry et ai., 1969; Robbins et al., 1972; Tookey and Yates, 1972) . The seasonal pattern of accumulation of perloline in tall fescue was reported by Gentry (1968) . Perloline concentration in the plant usually peaks in late July or early August in Kentucky, a time at which reduced performance of cattle grazing tall fescue is usually observed. The magnitude and time of year of the peak accumulation of perloline can be influenced by both climatic and Laboratory, management practices. Perloline concentration in the plant can be increased by increasing the 972 JOURNAL OF ANIMAL SCIENCE, vol. 40, no. S, 1975 cTrace mineral salt: Co = .012%; Mn = .228%; Cu = .040%; Fe = .160%; I = .007%; Zn = .011%; NaC! max . 98.2%, min. 96.0%. metabolism trial. The lambs were acclimated for 10 days to the control diet and metabolism crates and, subsequently, fed either the control diet or perloline-added diet for an additional II-day period. The first 4 days were designated as the preliminary period, and all balance data were collected on a daily basis for the remaining 7 days of the trial. Temperature of the metabolism room ranged from 21.1 to 23.3 C.
Body temperature was taken by rectal thermometer at 10:00 am on days 10 and 11 of the metabolism trial. On the morning follOWing the collection of balance data, rumen fluid was taken by stomach tube and blood by jugular puncture at 2.5, 4.5 and 6.5 hr after the initiation of feeding for VFA and plasma urea-nitrogen analyses, respectively. Rumen VFA were determined by the procedure of Erwin et al. (1961) . Plasma urea-N analyses were conducted as described by Skeggs (1957) . Proximate analyses on feed and feces and total nitrogen of urine were determined by the procedures described in A. O.A.C. (1970) . Cellulose was determined on feed and feces as described by Crampton and Maynard (1938) . All data were analyzed statistically by analysis of variance (Steel and Torrie, 1960) . level of nitrogen fertilization (Gentry, 1968) . Bush et al. (1970) , using solka floc and tall fescue as substrates, observed that perloline inhibited the in vitro digestion of cellulose by rumen microorganisms. Subsequently Bush et al. (1972) showed that perloline decreased in vitro rumen microbial production of volatile fatty acid (VFA). Perloline inhibited growth of the rumen bacteria, Bacteroides succinogenes, Butyrivibrio [ibrisolvens, Ruminococcus albus and Ruminococcus jlavefaciens during in vitro culture.
The objective of this study was to determine the influence of perloline monohydrocWoride from Kenwell tall fescue on nutrient digestibility and metabolism in lambs.
Experimental Procedure
The perloline utilized in this study was isolated from 1,090 kg of Kenwell tall fescue. Mass extraction techniques were developed using cWoroform, methanol, phosphoric acid and hydrocWoric acid as solvents, and 338 g of perloline was isolated as the crystalline monohydrocWoride from the fescue (S. G. Yates, S. P. Rogovin, L. P. Bush, R. C. Buckner and J. A. Boling, unpublished data) . The composition of the diet fed is presented in table 1. It was principally a ground timothy (Phleum pratense L.) hay diet supplemented to meet N.R.C. (1968) recommendations for 36 kg finishing lambs. Even though perloline had less inhibitory effects on in vitro ruminal digestion of timothy cellulose than most other substrates evaluated , timothy was used as the cellulose-containing substrate for this study because it does not contain endogenous perloline.
The lambs in the control group were fed an average of 807 g of diet daily, which was divided into two equal feedings. The feed intake of lambs in the perloline treatment group was equalized to that of the control group. Perloline monohydrocWoride was weighed into amber vials and mixed with the feed at each feeding time to equal .5% of the diet for the perloline group of lambs. Well-fertilized tall fescue during August has been shown by Gentry et al. (1969) the perloline-added diet. This decrease IS consistent with the preViously reported in pitro data (Bush et al., 1972) in which the growth of certain rumen cellulolytic bacteria were inhibited by perloline additions to the medium. The decreased apparent digestibility of crude protein could feasibly be due to partial inhibition of microbial protein synthesis from ammonia derived from ruminal dietary proteolysis, and also to decreased fennentation of all fennentable dietary components. Apparent digestibility of crude fiber, nitrogen-free extract, ether extract and ash was slightly lower in the perloline group of lambs.
Cellulose digestibility was lower (P < .08) in the lambs fed perloline. Since cellulose digestibility had been studied rather extensively in our in pitro systems, cellulose digestibility was measured on a daily basis. The greatest effect of perloline on cellulose digestibility was on days 10 and 11 of the balance trial. Cellulose digestibility coefficients for the control and perloline treatment groups were, respectively, 72.6 PS 67.8% (P < .01) on day 10 and 71.4 PS 67.4% (P< .03) on day 11. The degree of inhibition of nutrient digestibility by perloline may be influenced not only by the level, but also by the length of time exposed to the alkaloid. In a small nonreplicated trial with steers, Bush and Buckner (I973) observed that gains of cattle during July and August were inversely related to the concentration of perloline in tall fescue. The inhibitory effects of perloline on nutrient digestibility under pasture grazing conditions may decrease forage intake and further contribute to reduced performance.
Nitrogen balance, plasma urea-N and urinary data of lambs are presented in table 3. Urine volume tended to be higher in lambs fed perloline. The increase in urine volume may have been due to increased water intake. Water intake was not measured in this study but it could have increased as a result of the increase observed in body temperature (table 4) (g/day) lower in the perloline-fed lambs. All nitrogen data include the dietary nitrogen derived from perloline monohydrochloride (C2oH17N203'HCl) which contains 7.57% nitrogen. Plasma urea-N was not significantly (p> .10) affected by time (2.5, 4.5 and 6.5 hr) after feeding. The overall values indicate that plasma urea-N tended to be lower in the perloline group of lambs (table 3) . These data are consistent with the decreased apparent crude protein digestibility and the small increase noted in urinary nitrogen excretion. The elevated body temperature of the perloline-fed lambs may reflect an increased metabolic rate (table 4) . If so, the small decrease in plasma urea-N is consistent with previous observations (Katanyukul et al., 1974) , in which lambs whose metabolic rate was increased by the feeding of thyroprotein had lowered plasma urea-N levels.
The molar percentages of VFA in rumen fluid at 2.5, 4.5 and 6.5 hr post-feeding are presented in table 5. Ruminal acetic acid was higher in the control group of lambs at all times sampled, but was significant (p < .01) only at the 4.5-hr sampling time. Propionic acid was lower at all sampling times in the control group, but the level of significance varied with sampling time. Butyric acid was not influenced by treatment. Isovaleric and valeric acids were lower (P < .05) in the perloline-fed lambs at 2.5 hr post-feeding, and tended to be lower at the 4.5-and 6.S-hr sampling times. Total concentration (tJ.M/rnl) of rumen VFA tended to be lower in the perloline-fed lambs at all sampling times; however, the values were not significant. The lowered VFA is in agreement with the lower digestibility coefficients in the perloline group of lambs.
In conclusion, lambs fed perloline added at feeding time to equal .5% of the diet had significantly lower crude protein (P < .05) digestibility. The digestibility of crude fiber, nitrogen-free extract, ether extract and ash tended to be lower. Cellulose digestion was lower (P < .08) in the perloline-fed lambs, with the effect on cellulose digestion being the greatest after perloline was fed for 9 days. The effect of long-term exposure to the alkaloid, such as would occur during late summer grazing of the fescues, may result in more pronounced inhibition of nutrient digestion than was observed in this study. The proportions of acetate, propionate, isovalerate and valerate were affected by dietary addition of perloline, and the effect was dependent upon time post-feeding. The increased body temperature of the perloline-fed lambs occurred when they were maintained at room temperatures of 21.1 to 23.3 C. Increased body temperatures at higher environmental temperatures, such as occurs under grazing conditions, may result in a heat load that could also contribute to reduced intake and subsequently further influence performance. Since the heritability estimates of
